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Hot v+ Hotspots are defined
as local maxima

Cold v » Cold is below the
NIMS detection limit

Warm v * The mean temperature

of the largest areas
dominates the

All of the above ¢ measurements.

Calculation of power output

+ Determine the color temperature for by
fitting a Planck function (using least
squares with a single temperature and a
scale factor as independent variables)

+ Determine area from scale factor and
resolution

Estimate the total power radiated at each
pixel as W=AoT*

Notes (I)

The area subtended by pixel is not
isothermal. Two-temperature fits can reduce
the apparent mean temperature by about
20-50 degrees

The current model assumes unit emissivity
Hotspots of very small area not detected

Areas cooler than 180K are not detected

Notes (1I)

+ The areas of hotspots are inversely related
to temperature. As a result, maps of
temperature, area, and power for a given
area can have very different relative
amplitudes.

* A significant amount of power is emitted
from areas with temperatures below the
detection limits of NIMS.

Observations of Io

About 100 NIMS observations of Io during
the Galileo prime mission

Resolution ranged from 160 to 320 km/pix
The majority of these observations have
dayside areas

The data used for these maps are from
nightside observations




Application

« Constraints on heat deposition models
+ Discrimination of (very adjacent) hotspots
» Temporal variability of global output

+ Temporal variablity and classification of
regional output

Galileo-NIMS
Thermal Characteristics
Wavelength range 0.7 to 5.2pn
Dynamic range ~ 1000, autogain beyond
4.4u gives range of about 40000
Minimum detectable temperature (fully
filled pixel) ~180K

Saturation temperature (fully filled pixel)
~600K
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Guide to the Pictures

¢ Global View * Regional View

Observauons with spatial resolution rangsng ~ + The NIMS 124 abservation of Loki provides a

from 60-300 km map numerous hotspots view of the complexity of the thermal activaty

There is a considerable diffeeence inside of the prxcls analyned in the global

appearance between maps of temperature and view. The spatial tesolution ia 1.3-2.1 k.

power, Power ourput i the produst of ara The obscrvation was taken & night

and the fourth power of lemperaure. The

peaks showing high iemperatuce often an: v The “igland"” io Lok hus 1 distinatly differem

subdued ) the maps of powsr, Aécause the . thermally, from the surounding dark

arcas of high temperaiure features 1s ofien tucface, The dask arca is neadly

very small homogencous 1n Lemperanare. hus 4 relatvely

There s irequently good svidence for fow twmperatare, and has 3 high thennal

multeplc hotspots 1n paxeis, hased on the oupu (lurge aren). The “inland” has

dinibution of wemperaiees angd sub-pixel apparent high teniperture features with small

mapping area The area surmounding these fearures has
tempermiure betow the detoction limits for
NIMS,

Global Maps

Three power output maps are shown
1. G! observations centered about 100 longitude
2. G7 observations centered about 270 degrees longitude

3. A combined map for (most) prime mission nightside
observations.

It must be remembered that nearly all of the hotspots are
sub-pixel in size. The apparent thermal gradients are an
artifact of the presentation technique (contouring).
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Regional Maps

1 "
Discussion and conclusions |
a6 e R i
* The “lake™ has high thermal output at about 350 K " Jon—— * ¢
« The “cracks” are not related thermally to the lake (in fact, MEIREE ﬂJ
N A N ¥ 7 oy e s ikl
they look a lot like the “island”) R i o

+ The “island” appears to have numerous small hot spots 3 e "
(greater than 600 K) having very little area (10-100 m?). e
The temperatures range from 300 to 1500 K. The i
distribution appears gaussian and is centered about 800 K.

» The thermal structure of the island is consistent with a ;
picture surface that has numerous small skylights or 2c 3 >
breakouts.

1 UNCHEMISOZA_MSYC ! Y TUB 1

30+ ; T a0y i
] Tannemett i r ‘

50— — 6o S
Pl 2y runes, : P 1

B e o . " Sgh P o]

Z3MITE o A MECOL i i
E - - N 1 £ [FornRed s i
Z > Ribe Semetns et R xore]
% z N M T !
- [ ragugh o L - .,—,‘.‘1‘
" :
Sromesm i Arg Ao »—:m.
o FOTAERSHN s 1 1
’ s wrjou
v Nemes 1 r Nemen J
-351 ) .
288 230 180 120 £ 2 30 215 H 3 3 3
Hest Longitude
TRINHRSPICOIBLW ot LM AU
30, y
. ]
i Cnacmet)
Ed
5 A Peoeretheus

“ngua

-0 Sromeamnn wgiae
Lo “ueigy, s
-601 o
“act
250 32 240 180 120 56 o

Nest Langitude




VLK
AN,

. g n - arcermnn
R
v
H
kg,
ok, -
; “imka Ko
o T
I st
L pa—
I
30 e e e R
L D v
i - Ay Koy o
i N ORI s
-501 ik
H
-3C. - L
188 3290 240 180 120 59 0

West Longitude

©
LsrMal
qivs TrE

Regional Areas

1. View of Loki. Note apparent
“crack” in “island” that tooks
similar to the “lake” area in the
visible.

2. View of complete NIMS Jata
set. The wiggles were obtained
while slewing between
observations.

3. Temperature map of the wiggles
{note view is flipped I-r from (2)}
4. Temperature map of the island
5. Surface map of temperature of
island :

6 Surface map of island power

7. Temperature on “lake” (blue
wiggles in (3)

8. Temperawre in “crack”™ on
island, Note the temperature is
higher. Thermal data shows that
the dark swif in the “crack™ is not
related (thermally) 1o the dark stuff
in the “lake”

9. Temperature fit on light area of
“island”

10. Radiance levels on cold area on
far left side of (37 (off the island)
11. Responsivity of NIMS
instrument
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